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acids cystine and methionine is concerned. The fundamental defi-
ciency is in cystine and the protective role of methionine is due to the
ease with which it is converted to cystine ; apparently the necessary
constituent is the labile sulphur-molecule common to both cystine and
methionine, which plays an essential part in the liver-cell enzyme
systems. Rats deprived of a-tocopherol and of amino-acids containing
sulphur develop massive liver necrosis after 35 days or more, the
lesions are of sudden onset, and the liver shows all the classical features
of acute cytolytic necrosis as seen in the human subject. In animals
surviving for several weeks or more after the onset of necrosis all
degrees of absorption of necrotic liver substance and regenerative
hyperplasia of surviving liver cells are seen, so that the appearances
of subacute necrosis and multiple nodular hyperplasia are brought
about. Death may follow from recurrent necrosis, or from jaundice,
ascites and oedema as in man. A further point of similarity to the
human disease is the greater severity of the lesions in the left lobe
of the liver ; in animals suffering only a partial cystine deficiency the
changes are confined to the left lobe. This predisposition of the left
lobe to dietary necrosis is probably due to the anatomical distribution
of blood in the liver, the left lobe receiving chiefly blood from the
spleen while the right lobe receives the blood from the small intes-
tine and thus has first access to any cystine absorbed from the
diet.
The applicability of these clear-cut experimental results to the
naturally-occurring disease in man is not yet fully ascertained. It is
tempting to suppose that the rare occurrence of massive necrosis in
epidemic hepatitis may be attributable to a previous deficiency of
protein in the diet rendering the liver more susceptible to the virus.
The association of cytolytic necrosis with pregnancy may be due to
reduction of the mother's protein stores by the demands of the foetus,
especially when the maternal intake has been reduced by severe
vomiting of pregnancy. Similarly, the sporadic incidence of liver
damage amongst workers with trinitrotoluol suggests that some
extraneous factors must influence susceptibility, and deficiency in
dietary protein or in some other factor may well be concerned.
According to Himsworth trinitrotoluol combines with certain amino-
acids, which cannot then be metabolised by the hepatic cells; a
conditioned amino-acid deficiency, which prevents adequate building
up of the intracellular enzyme systems of the liver, is thus brought
about. Individuals subsisting on a low protein diet may therefore
be more susceptible than others to T.N.T. because their small intake
of essential amino-acids is rendered valueless. This supposition is
strengthened by the findings of Himsworth and Glynn that diets low
in protein and rich in fat predispose experimental animals to liver
damage by trinitrotoluol. These striking new facts about the signifi-
cance of the sulphur-containing amino-acids in liver metabolism have
.undoubtedly furnished a new approach to the problems of idiopattuc